Dear editor

Many questions regarding the use of corticosteroids in the treatment of COVID-19 remain unanswered, including the efficacy, the appropriate timing of initiation, and the dose and duration of treatment \[[@bb0005], [@bb0010], [@bb0015]\]. We describe a patient with COVID-19 and clinically severe ARDS with improvement after initial treatment but deterioration following abolition corticosteroids.

A 71-year-old woman with a history of hypertension and diabetes was admitted to the University Hospital of Santiago de Compostela on March 31, 2020, with symptoms of fever and fatigue for 10 days. COVID-19 was diagnosed based on RT-PCR testing. The initial treatments consisted of lopinavir plus ritonavir, hydroxychloroquine, azithromycin, and supplemental oxygen. Illness progressed requiring admission to the ICU on 5 April, with mechanical ventilation, sessions of prone positioning (PP), tocilizumab and dexamethasone. Chest X-ray showed multiple patchy shadows in both lungs. Laboratory test results during ICU admission are represented in [Fig. 1](#f0005){ref-type="fig"} . Eight days after ICU admission, oxygenation and X-ray improved, antivirals and corticosteroids were suspended, and the patient was extubated. Two days after extubation, the patient\'s oxygenation and radiology worsened with an increase of laboratory inflammatory factors. We ruled out bacterial superinfection and restarted corticosteroid treatment for 3 days and low maintenance doses for one week. After four days with high-flow nasal cannula (HFNC) oxygen therapy (60% concentration, flow rate 40 L/min) and awake prone positioning sessions, the patient improved. She was discharged on 23 April after 18 days in ICU. Three other patients in our ICU displayed a similar course of disease after abolition of corticosteroids: two patients required reintubation and one patient needing HFNC. All three patients improved after medication with corticosteroids. We obtained informed written consent from the four patients.Fig. 1Timeline of disease course according to days from Hospital admission, and days from ICU admission, from 31 March to 22 April.Serum ferritin (μ/L); lymphocytes (mer mm^3^); D-dimer (ng/mL); C-reactive protein (mg/L); PP: prone positioning; HFCN: high-flow nasal cannula; dexamethasone (20 mg 5 days, 10 mg 5 days); methylprednisolone (1 mg/kg/day); low dose methylprednisolone (20 mg/day).Fig. 1

It appears that COVID-19 disease passes through three different stages: early infection phase, pulmonary phase and hyperinflammation phase \[[@bb0020]\]. The early phase appears to be due to the virus itself (5--7 days) whereas the two later phases are thought to be due to an inflammatory response (7--15 days from disease onset). Following admission to the ICU 8--15 days after symptom onset, it is likely that most critically ill patients are in the hyperinflammation phase, and it suggests that anti-inflammatory agents such as corticoids may have a beneficial effect. Pathological findings of pulmonary edema and hyaline membrane formation in patients who died by COVID-19 support this idea \[[@bb0025]\]. Several authors suggest that the effect of corticosteroids should vary depending on the course of the disease. Low dose of corticosteroids during the pulmonary phase may be beneficial to prevent a severe hyper-inflammation response whereas higher doses of corticosteroids or immunosuppressives agents such as tocilizumab might be necessary in the third stage to decrease an already existing hyperinflammatory state \[[@bb0010]\].

However, we do not know the duration of the hyper-inflammation stage. How long should we administer corticosteroids? There are several guidelines described \[[@bb0005], [@bb0010], [@bb0015]\], but no one knows how long this hyperinflammation will last. As clinical spectrum of patients with COVID-19 patients range from asymptomatic to severe symptoms, the duration and level of inflammation may vary also between patients. Thus, a rigid course of corticosteroids may not be adequate. In the patients described in present letter, we observed that discontinuation of corticosteroids was associated with an inflammatory response as shown by increased levels of inflammatory markers and subsequent clinical deterioration that resolved with reinstitution of treatment. Our findings support the necessity of corticosteroids during the hyper-inflammatory stage of the COVID-19 disease, but we don\'t know the optimal duration of the corticosteroid treatment. Rapid discontinuation may cause a disease relapse \[[@bb0020]\]. We propose gradual tapering to preserve the significant improvement achieved during corticosteroids administration.
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